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rr / (mr) 2 ^2. 0. (e) # iS Put V -!f *7 ~7 -4 — %> 

2 5°C&>~FX-&tii-rZ>J$.ftM. (W25) ^20~10 0li%t*fe5^P 
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1. (a) mmmm= 2 0 — 6 0^/V%> (b) C r r r r / ( 1 -mmm 
m) ] £0. 1, (c) rmr m>2. 5*t^%, '(d) mmX r x / 

(mr) 2 ^2. 0, (e) b^77^-^(t5 2 5*0 

»T-e#fcH-t-*Jfc#* (W2 5) ^2 0-1 0 0li%tfc5/P 

2. tf u 35^. (f) y/w^^x^Va^p 
•^^^77 (GPC) fet£«fc !>«!J£Lfc#^*#*iJ (Mw/Mn) ^5^ 

r, aw/xii (g) t hy v z/&m* i 3 5°c^xm^^mm^m c 

77] #0. lfV!) y h^/g»iO*#^fct±SlBt©*«^ p 
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3. (h) 13 C-NMR$J^m J:S3t#=«fllJtt»« (P) tf*5 5~9 0 
^h??? (GPC) jfeKlJ: OajeUfc^-T-*^* (Mw/Mn) 5 £A 

t, Rxf/y.n (j) ^ h7 y i/mm* 1 3 s'c^-rwjebfcaiRJteft c 
t° v v ^ # © asi at^-jfeo 

^ y /y@^ y /vg^T/y^/v^^^A-m^fr/^^fflv^sJiiB 1 xra 3 
^fsfto^f^pt^yWi^xiM^ 13 if!/yl*l^oii 

1 2 . ^f^n t° 1/ ^-m^a-S^ 2 0-99 £ tttfttft^afrllB 8 0 
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1 4. Wp^^I*1^2 0~9 9li%i|!iftt^il8 0 

3§ 33 & Dl jfe"*- & (ft * & 60^11 

^:^PJT'fflV^e 3 i^5•^^ fl/^^^fi^^^x -^T^ (a) ~ (e) K 

(a) *V<^?yYft^ (mmmm) & 2 0 ~ 6 0 ^e/V%-C?fc 9 > 

(b) ^ y ( r r r r ) <h (1 — mmmm) §8 

[ r r r r / (1— mmmm) ] ^0. 1 

(c) 'OfyFft^ (rmrm) #2. 5 ^/V%£rM*L 0 s 

(d) y h V Ty (mm) . ^ir5 hDTy ( r r ) X. 
t^MITy W (mr) ^^©l^lrlfct, 

mm X r r / (m r ) 2 ^2. 0 

(e) D"7 h^7 7^-iCio(t5 2 S'CJ^TT'^ffi-rS^^-* 

(W2 5) ^2 0~10 0li%tfe5o 

*^wfc^t57°a _hiBois#^^yt-r^> # 
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m-h. #fe«Mfi;<^SC'l4 m&Vkb t>«5) f-M*K ^fcot j&#tf s 

<5 o 

b @ 0J dS H Kl 16] -b -T 5 o 

±13(75 (d) ©&#&?«J&-f5 , fe<aas#£L<, J:9#*U<f41. 8 
~0. 5, HfcJaF* L< 1*1 . 5 — 0. 5<©tfiffl-CfcSo 

_b|E0>> y^^y (mmmm) > 9*5^?^* (rr 

r r ) y y7t^ y#^ ( r m r m) ' if ( 

A. Zambe 1 1 i) 9fci5 rMacromolecules.JL, 

925 (1973) j ^mmtsfrttm-mmv, 13 c-nmr^ 
y^yK^tt-eo^y^ ^-tr^#^ x.Tf7-t 5 y y ^i? ^ y y#^ 

^ y^y^j/ K^f (mmmm) 36*^:#<fc5£* AfrSflUtt* 5 * < ft 

*«WH:<lfflt5^P V^Sfy Y$t^ (mmm 

m) 2 O^/V^/otI^-C^ 

Jcfc, [r r r r / ( 1 -mmmm) ] (Dm*. JbfB©'* V* y KUMft 
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^BJid^ffii-^^c 1 tf^yiil^© [r r r x/ ( 1 -mmmm 

3E»C N 5: y y 9* ^ * y^"^ (rmrm) ^2. 5 ^-/V-%J^T-ef* 

(d) ©BB«5$U BP*>* [mmXr r/ (m r ) 2 ] © -fitCd 5 2 

ft, 13 C-NMR^^^ h/V©i^«> ^^-if^^y (A. Zam 
bell i ) ^{£c£ 0 rMacromolecules,_8_, 687 (1 

975) j x-mmztifrt*-? (Dmrnizm^, rm^mmR^m^xn 

0 0 

: B^*^ (80 iJNM-EX4 0 0l 13 C-NMRif 
: 2 2 0mg/U y?h^ 

: 1 , 2, p^^yil^y© 9 0:10 

Sit) 
iSL£ : 1 3 0 °C 
y-?/V;*i|ig : 4 5° 
^/^iDILtri : 4fj> 
fft# : 1 0 0 0 0 tHl 

M= (m/S) X 1 0 0 
R= (? / S) X100 
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S = Pi3 J3+Pa|3 + Pay 

s : xi K°ui/m#L<Dmm*^^^^^^y~i~ JV 3k& 

Pj3j3:19. 8 — 22. 5ppm 
Pa/3: 18. 0~17. 5ppm 
P a y : 1 7 . 5~17. lppm 

Y lyt^y^J/Kli: 2 0. 7 — 20. 3ppm 
m : * V'Of' y K5SiH : 21. 7-22. 5ppm 

felt5 2 StgK^Wt^^Dt^^t^^* (W2 5) ^2 

o — i o o MA%x*&>%o 

0£b<te, 30-100111 WIKlt 5 0-1 0 011 
(1) tRf^fe 
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(2) mmmm. 

TREF*7^ 
7P — /V 

1 o^/v^ 
(3) 



( 4 . 6 <J> X 1 5 0 mm) 

-fe^^a-^^^ttsa ssc-3ioor/y 

G LiT"^ ^V^tt^ MODE.L 5 5 4t-/V 
G Li^ ^^^friSJ 

i^ilttl rex-cioo 

FOXBOROtti MIRAN 1A CVF 
;V =a *±§Jl 5 0 0 4 V P JJ y h/WV— zf 

5 0 0 -v^f ^ n y y 

2 . o 5 y y y h 



3 . 4 1 /z m 

^p?y;^P (30~60p 1 5'V3.) 

„ .„ . ±o. 2Tce*rt 

(a') ^y^y^y W (mmmm) iS3 0~5 0%t&^ 

(b ' ) ^'O'* s/ ( r r r r ) t (1 -mmmm) 2>STfB 
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[ r r r r / ( 1 — mm mm) ] ^ 0 . 08 

(c') ^ y y 9* ^ * Vift^ (rmrm) & 2 . 7 ^/^Sr^S*. 



(d') y y h y (mm) > h D Tv (r r ) 

Jtt^y y 9* ^ (mr) j&sjfcoH'fi^&iftfct^ fl>o 
mm X r r / (mr) 2 ^ 1 . 8 

( e ' ) #?ay pvi> ^7 y ■< — fc&tts 2 5 0 c;£*T-e^ttj1~5;&#* 

(W2 5) iS3 0~10 0lt%T*fc5„ 

(a") ^y^^y W (mmmm) ^3 o~5 0%tfc!), 

( b ") 7t$^y^ V ( r r r r ) £ (1 — mmmm) ^TlB 

[ r r r r / (1 — mmmm) ] ^ 0 . 0 6 

(c") 7t^V7^^y^ (rmrm) ^2. 8-=e/l^%^:^X 

U") y y h y k#*£ (mm) , (r r ) 

Xl>7y7t^^ (mr) iSft©ii^!rifcL, d»o 
mm X r r / (mr) 2 ^ 1 . 6 

(e ") pvh^77 >r — m*m<5 2 5°c^T-e?g{±i-r3j&#* 

(W2 5) ^5 0~10 0ii%tfc5. 

>x^i/ 3 y (GPC) ifefc J: 9SfJ^bfc^*^* (Mw/Mn) &5 
£AT, Rt^/Xfi^ h9 y ^Stt'fl 3 5*CtJl-r«)feUfc*IRttA [77] 
7iS 0. lr>^yFVgW0*t< 1 Mw/Mn^4TOIW 
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(Mw/Mn) aS5«rjg*.5£x 7 ^ A-^ MC-<fco 
7 7 (GPC) Sia!)> TK<^e&t^#T*$JSU£:#y ^^Vi 

<g p c$j^gie> 



# -7 & 

0 c 



TOSO GMHHR-H (S) HT 

^ovb^yAiRI W WATERS15 



1 , 2 , 4 - h V 9 nn^y-feV 
1 4 5°C 

1. 0 5 V I) v Y^/9t 

2. 2mg/^H5'h^ 
1 6 0-7/f^a!)yb/i' 

Universal Calibration 
HT — G P C (V e r . 1. 0) 



fTfrtbStf^ *tbtC2, lMttl, 3^fA-T5^i: mnnAth-m 
i^f)0#A©#J^^, TIB(^P#^: (1) 
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C (m-2, 1) + (r-2, 1) + (1. 3) ) £5. O (%) 

• • • (1) 

[5£tK (m-2, 1) fi 13 C-NMRT^iJ^b7h^ y- 2, UfA^ 
^f$& (%) N (r-2, 1) tt l 3 C-NMR-eiSUfc?t 5 - 2 , 1 
^A^S* (%) * (1,3) te 1 3 C-NMRX*mfeVlt 1 , 3#A^ 
(%) £^1% ) ^iSt5t5t©«t<, 3Efc:BI«5£ (2) 
C (m-2, 1) + (r-2, 1 ) + < 1 , 3 ) ] S 1 . 0 (%) 

• • • (2) 

'tfrn, M#5£ (3) 

C (m-2, 1) + (r-2, 1) + (1. 3) ] ^0. 1 (%) 

• • • (3) 

ft, (m- 2 , 1 ) s ( r - 2 , 1 ) ( 1 , 3) f£s Grass i 

b <£>$g^ [Macromolucules, 21, p. 617 (1988 
) ] IkXf-B u s i c o b CO^-a CMacromolucules, 27, 
p. 7 5 3 8 (1 9 9 4) ) tS^5^t 13 C-NMR^^^ h/^t- 

Bpib. (m-2, l) tt % ^^^«*««»!:*3»tatt^'SftAiJ:*ri-* 
17. 2p'pm#5£ll?IH5P« I ythreo fcfl&M-^S^— *<0l*#3Sl 

^ojfc^bHtu^nsy y- 2, i#a^^* (%) -cfe^o 

(r-2, 1) tt. ^y ^/Vj^^|^^*5tt5^^l-*fi-S 1 5. 
0ppm#i»5Pa, ythreo Rlj* JR^5 tT— * 0>flf#3&£<0Jfc 
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(1, 3) W\ ^^^*««t*5^5«^»S^t5 3 1. Op 

nsi. 3ifA^^"^ (%) -efes, 

*»WICftffit5^P ^^^^I^tt^ 13 C-NMR^ 

-CD 2, l#A^*5t5-t-5^^^*^^HU-C«, Junglingb 
©fg^Cj. Polym. Sci. : P a r t A : P o 1 y m. C h e m. 
, 33, P1305 (1995)] tS^t 13 C-NMR^^^ h A* 

co <D'Bm u # * ©a^»aFj6»b#» A^^*£mi- 

7->c y ^ ^ ^-y ^ tf? y fW^-C^x 18. 9 p p m#fitltl 

ii&mtw : 1 ~ 2 g 

tttu^p^ : i o mm 
mmmwt 1 8 omu±. 
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c^^/wt-^A-^ttta* ( g ) /fta*'**^-** (g) 3 xi 

0 0 

5H5#tt^tf s i o omp a ^T-efe5^ k&i&iz. b< . <£ t)0^b< 7 
OMP a £*T~e&5o 

(h) 18 C-NMRS03fe^J:SS:^I>Ji4*&« CP) #5 5~9 0*/U 

So 

M-EX4 0 Ol 13 C-NMRitl:fflV\ 13 C-NMR^ WV£r 
i»ia©*#i:IPl«IH:»jeU. ^ntVyl^yb^^TyK (mm) 

r. waif, :&#:*IJUJtt^ffiv^ £ ^S*i"6o 

5~8 0^/V%Tfc£ UV^o 
&#»I!H&»* (P) #5 5^*im #tt*is®TUtf5fc 
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W2 5 *S 3 0~ 1 0 Oli%tfe5fc5l^tl<, 5 0~ 1 0 

jas, w2 5 (DMMR-tfmfcX fetes mmtmcx*&z> 0 

(c % DSC«0£fcJ:5»#!ft*&*AHas2 0 j/g^Tt^5i:iW 
JEM, MM. (Tm) (Tc) aS*,ot<)ft<t!> £^ 

IP*>, ^W-*±®k DSC- 7) £ 
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§l§fi$M£^a s 1 0 OMP a SkT~X?foZ> w t b< s 

Kli70MPa E*T"C*>5o 

zi-fyt$&m-fhfo> *&wfcm^xte, 

T'nfl/y^l^ilTft; ±&<D^fc<DmZ- (i) 
->x^i/ 3 y (gpc) jfetnj; •9 8gj£bfc# j y : *# : fi3 (Mw/Mn) ^ 

5^r, (j) ^ h7 y 1 3 s'cm-cwfcufcttRMfc 
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^, 7-^/1^^, -r^^^^, ^cib^^, ^vy^^-m, v/n^^. ^ 

y T ^ y /Wife 2 — ai^/W^i'/K W 'yW.tS 3^=$-As^- 

3, 5, 5- MJ^f/l/^^-t/'f^-^^K, 5??9n^M-t 
dp-S^K, v'-r* / -Ow-?-;^^ K, v> (2, 4 - o p^O-y-T^) 

^ixK, 2, 5 =T)V^^ry- 2 , Kn^-t^v'Kf© 
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/V^/Wn°— tf-^v' KSI, 1, 1 — t -^/W*— 3, 3, 

5 _ h y ^ *3-jV*/9 er^-frV, 2, 2 - * ( t -^f^- ^^r^) 

f25B, /^^f^P, /^^f/VH, /-^dri/;VH, 

-^^tCD, /^rf7A, y-?— - 3^C, .=3f-^3M> ^ 

fHC, — ^^fTMH, /Wf/HF, /^yf/l>Z, A* 

5MT, ;/^AI > ^f^3 5 5, ^-^fMA, 
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i/;VPV s ^-^f;VND, ^-^df-WVND, ^—>^PND, 
^ND, ;^^^MD, ^/<-ND, /^n^f/VSOP, n>f 
;WOPP, /^P^fMBP, ^ — P-f/VEE P > n^f/UPP, ^ 

^-p^MPP, /<-B/f/HCP, n-Y/HB, /^P^f^SA, 

^p^/l/S, ^-B/f/W, /n-p^/VL, ^-0^^3 5 5, -7-^^ 

5 0 MSB* 0* b< fiO. • 1 ~3 oM*P<0*5HT?JB^e>*L, — 
^/HMftltO.' 0 1-10li», 0*KttO. 0 1~5fi«|3 

17—, tfffiflMS&JBV^ 1 5 0~3 0 0°C, £f£L<f*l 4 0~2 5 0 

'C^^^S.^-Cs o. oi~o. 5 Xtex 
^ n n^-tf;/, nn h^pp^yfy^p 
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W-y, p-^y/ptf/^f-I/y, p — ^^yV^^W-^, p-tert- 
zf^fr^^f- uy, p — 7x-;v^f wy, o — ^ ^jv^sJ- uis, o—^-f- 

^-/y^^yy, m-^^/W^^-l^^, m-'f y/nt>^f yy, m-:/ 
^JV^VI/, tis^/V^J-lsls, 2. 4 ^/y^^l^y, 2. 5- 
i?* ^-^^ wy^ 3. 5 - uyfoT/v^/v^f ^yi ; 

(DT jv^iic^^^xs^M \ vux^ui/, m -^pp^^yy N o 

— -fxi^y^^f- ui/^ p — 7;v$ru i/y s m — ^/y^-n I^^n o — 

^-i^y^i ; Hs-te 1* y p< ^-/y^yy /y^^-^^s t?~/y£&#^^xx/y. 

^ tf ~ y if y ^ ^ P> fi & a 

m^t>^ x m v > x ^ i v ^ 

i ~ i om*£ik £f£ u< « o . i ~ 5fi*$i5ot5IS-efc^o 
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<f*0. 01-4011%, l^*t<«0. 0 5~3 0li%tfo5. 

(a) ( i ) 



C^f, MteJl»l#^3~l O^Xte^*/^ K^'J^Mt^^ 
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Y, E\ K 2 XnXtmmVX^Xh . A l Xt5A a »--o©BB^ 

xX^tl, -O-, -CO-, -S-, -S0 2 -, -Se-, -NR 
i_ s _ PR i_^ -p (o) R 1 -, -BR^Xtt-AlR'-fc^U 
RMStKPSUjK^ An^yjg^, j^it l~20 ©KttiSXii^it 
i~2 0 <D^u<?i/^lfe4k7km&*7Fl>> ■t^^e)W:^v^^^:IHI— -efc** 

iiO~3©It?:*to ] 

t?*$tb5a^jR^4fes stj« (b) (B-i) k (a) &&<7>m&& 

Xfi (B-2) / ^rif^^bil^^^^^i-Sm^ffl^^^ 

^^i?3^=:/Hi, T ^ K3£ (-N<) , /J^^^^r^S (-PO , j^Hb* 

nts OCR-, >c<] R&mm^m osir- >si<) «a 



WO 03/087172 ^ PCT/JP03/04631 

#X<Z>=M£0!li: b-C«, ^oy^ ^#^cl~2 OO^bTKmS. 

KS, 1~20 roiittl, 1 ~ 2 0 

£**£^r2£, ^vs^A^ta, *x-£^n£, -o-, -co-, -s 

_ > _so 2 - - S e — N R 1 — N -PR 1 -. -P (O) R 1 -. 

-BR'-Xti-AlR'-^U rM^tK*^, 

#:l~2 O0)£Hfc?!k3&^ ^itl~2 oo^n^^^rmtlzK^aESr^ 
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R 2 R 3 



e 



^i~2 o<dj^^tK*St% -^tLbteSv^i^— -efcl^ot^tt) £ < > 
-To ) 

y-r>-^, i, 2--^^ o^^^u^s, tf-y-r^s (ch 2 = c=) , 

q«l~5(D^T' C (M(Djm^ffi) ~2] r 0 ~ 3 ©It 

(i) -t?*^t^,?>5§#^«^^^*5V^-c, e^^e 2 ^ 
A^tfA 2 ^^^^^ (1, 2' ) (2, 1' ) -M^ 

ro£ 5 (i) ^^s^&Mte^^*"?^ -#5£ ( 

II) 
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rox'o^Jttttt, — fi£5S; (i) <DXo^pj-eM^bfct><D^ 

^(DY x (D^Wmt Itli, — A9!5£ (I) £>Y£>lfc38-C0!l**U;/tfcfc>fc 
R 4 ~ R 9 fi^tl-etLTk^i^^-, ^ay^il^-, 1 ~ 2 0 ©£Mfc 
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<b**«, mvL*& (i, 2 1 ) (2, i' ) -**«sl##*uv\, 

-m^u^) (2, 1' -oi^u^) -if* U l^f=.;v) z?/v=i~VJ>. 

(i, 2' -y^-w) (2, i' -/-^t-^) w 
2, i* -^fy/nfufy) -t*^. K yf^^) ^ = ^^0 

y K % (1, 2' (2, 1* -J^WV) — tf (3-7<^ 

/V.fyf^/V) ^3^^i?^ n y h\ (1, 2' -ct^-V-V) (2, 

-tf^ (4, 5 -^O-^-f ^x — ^) ^a = !^A5?^ 
n!) K> (1, 2' -a^H/O (2, 1' -^^l/^) -fc*;* (4-W 
yynlf/Wyf^) ^/vn^^A^^py K, (1, 2' -^V^ 
) (2, 1* — ^c^uv) -f^. (5, 6 ^vW l/^r—tV) 

= ^A^o!J K, (1, 2' -^u^) (2, 1' -rc^i^^) -tf 
^ ( 4j 7 y-T'cr tVW yf-^) i?/|/35^A^py K % (1, 

2' -=c^U^) (2, 1' -zc^-l/y) - 1- X (4-7x^y yf^ 
/V) ^3 = ^^pyK, (1, 2' -3^1^) (2, 1' 

u» -if* ( 3 — * f-tv— 4 ->r y^a tvw ^/V3^tj7A 

^p!)K, (1, 2' -^W:/) (2, 1' -^xl^) -If* (5, 
e-^y^y^/V) i?;i/3 = ^^P!)F, (1, 2' -m^V-V 

) (2, i* -fy^ot°!)fy) - if* yf ^v^^^^ 

^bJK, (i, 2' -^fVy) (2, l' -^f^) 

f—jV) ^ua=;^Ai?^ny K, (1, 2' (2, 1 * - 

-fy/p^Ufy) - tf * yf 3.;v) } >as9 n y k> (i, 

2 ' -i?^f;wyyyy) (2, 1' -^f/^y^y) tf* U ^X 

^ 3 n^Av?^ny (i, 2' -^wyuy) (2, 
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^ P yK, (l, 2' -^^WDV'y) (2, l' -^f/vi/Dv 
^) If* ??/1/3s9A^pP K> (1, 

2 ' -^f/^Ul/y) (2, 1' -^f^ywy) tf*.(3-i 
-^o fcVW ^—/P) ^3 = 9^n!)K, (1, 2' 

is y w >-) ( 2 , i ' - *j* f-j^^y v \s» ( 3 - h y * y /v 

V^r=/W ^33^>^a!JK, (1, 2' -^W!) 
(2, 1' -^Wyi/^) tf* (3-7i=;Ky7^V) 
v?;V3^^A-^n!)K, (1, 2' -v^^/Wyi^) (2, 1' - 

tr* (4, 5-'<y/^>'f-/i') i?^asi?A^ 
a y h\ (i, 2' -^wpuy) (2, i' -^wuuy 
) if* (4->fy/n7 p ;Wyf=/v) s?^3sjrA^ a y h\ (1, 
2 ' -^f/k>y (2, l' -^WUvy) tr* (5, 6 

-SM?vW = ^V33^^n!)K (1, 2' -v^^A' 
i/yi/y) (2, 1* -i^^W^^) V* (4, 
tvi^-f y7-;v) =. $ J* i? ? & l) K, (1, 2' 

V) (2, 1' tf* (4 -I7 3L~/W = 

;V33^^P!)K, (1, 2' -^f;W>y l/y) (2, l'-v? 
^ ^/Vv-y V-V) tf* ( 3 ^-/v- 4 - i tVW ^f^AO V/V 

ci y h\ (i, 2' -v^^/^y ^) (2, i' -s? * 
fyvyiji/y) tr* (5, 6-^^^^) ^ 3 = t>A^^nij 
K N (i, 2' -^wyuy) (2, i' — ry^nifyfy) - 

fcf;* yf ^a=.^Ai;^oy K, (1, 2' -v^^/i^y 

ixv) (2, i' --f yynt°yf» -br* (3-yf;wyT=/v) 
^^^A^pyK, (i, 2' -yvwyw^) (2, 1' - 
/fy^p^yfy) — tr* (3-i-yptvw^f-/v) -y/vn^^ 
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^piJK, (1. 2' -^W3^) (2, l'-^^otl 
T^V) - if* (3 -n-^/W h\ ( 

l, 2' -^wj^) (2, i* -^y^nfyfy) -tf* ( 

3 _ h V t?-,v*s]) A-t^/W l/f-JV) ^V3 = ^^p!)K (1, 

2 > -^f/v^Di/y) (2, i' -^y/n^!)fy) O- 
hMf/wi/D/Wyf^) *?A'a=z9j»y* ci y k, (i, 2' -v 5 
/^yi/y) (2, i* — fy^^Dry) -tf* (3-7^/1- 

Jisf-tv) *?;vzji~VJ*i?*u V FN (1, 2' -b^WP^) 
(2, 1' -^v^) - (^^y^/V) V?/V3 = !)A^ * U h\ 

(1, 2' -^wyv^) (2, 1' -^^-v^) (3-* 

f/V^yf^yV) ^n^DA^PUK, (1, 2' -^WPV 
^ } (2> i' -if* (3 - i -^n fc'/Wf ^^^/V) v?A- 

3 -DA^d>1K, (1, 2' -^WyM (2, 1' 
V^) - If* (3-n-y^/W^x^/W J?/i/3 = ^^^nPKs ( 
1, 2' -^W!)^) (2, 1' -fcT* (3-b'J 

^f;Vi/y/^f/Wvf^) ^a^WBjJK, (1, 2' - 

(2, 1* -^l^) ~tf^ 
/Wf i/T^A) S?/U3=!>A^pP b\ (1. 2' -^x^UW 
v) (2> i' -if* (4 ^*r~/V) i?;kaxi)A^P!) 

K, (1, 2' -i?7s=^yuy) (2, 1' -p^Vf) ~tf^ ( 
3_^^yV.^^^-/V) n ]) h\ (1, 2' -v^^ — 

zu^yi/y) (2, l' -tf* (3- i -^nWVf^ 

,U) ^a^^^PpK, (1, 2' -v?7x3/VV^y) (2, 
x > - tf* (3 -n-y^/W is 7 —A?) J»i? 9 

u V h\ (1. 2' -^x^^^) (2, 1' -^^l/V) 
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(1, 2' -^7x=^!)l/V) (2, 1' (3- 

yf=-^) j?/i/3s^i?^p5 K, (1, 2' — i? 
t^/V^VU^) (2, 1' -5?^fA">y VV) 

V^v^~/V) (3' -^f^v'^o^^^^^) =2^117 A^^ 

o y h\ (1, 2* (2, 1' yzfnwf^ 
) (3 _^ =^/Vv^ n^V^i^-AO (3' -^W^n^y^^i 

iP/U U K> (1, 2' (2, 

i' -^^ix^) o-^f^o^^A') (3' -y^vve/ 

^n^^^v^^^/k) i?;Vn^^^n!JK, (1, 2' -m^-w^) 

(2, l* -y^l/^) ( 3 — ^ a-^^^ /U) (3' — y 

f;Vv/^n^y^^x^;l/) ^azjrA^oDK, (1, 2' 
W-V) (2, 1' -^y/nt'Df^) (3 -y^A-V* 

( 3 ' _^ ^-,v*y? u^y^^J^^/V) ^a^^A^n!) ( 
1( 2 ' -y^UV) (2, 1' (3 -^^-/W^^n^V^ 

(3* =f-;V-y^ i?^=.jv) ^3^^Av?^n!) 

K\ (1, 2' -y^W/) (2, 1* -^y^n^P^V) (3-y^ 
n^>-^ (3' -y ?-?V*s9 v<ls$ i?^=.;v) *?jVzx 

^a-^puk (i, 2' -^y7nt°i)fy) (2, i' -jv? 

plfDfy) (3 — y ^tV*/? n^y^ v?zc^/v) (3' -y^vVS^n 

^^^^rc^/v) ^a^Ai^ a y h\ (1, 2' -^f^^ 

y) (2, 1' -^WD.M (3, 

jn^/vO (3' , 4' -t?y ^fr^? vO-f it^—Zl') 

^ a y h\ (1, 2' -^WD^) (.2, 1' -^fy^nfyf 

y) (3, 4-^y fvW^n^^S^^AO (3' , 4' -vM^A- 

^ n^>-^t?3i.=/ix) i;/!/3^>)A^^ p y h\ (l, 2' -i^y^/v 

j/yv/y) (2, 1' (3, 4-^y ^/V^a^y^v^ 
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=-;V) (3' , 4' -^^f/Vv/^P^y^^^) *?jVzi~tr J*&? 
nJJK, (1, 2' -=c^Uls) (2, 1' -^W^) (3, 4-v>y 
?-/V 9 s9 xi^^s AS) (3' , 4' -}?y ^/W^n^i^i^ — 

/V) ^i/3=t^A^np h\ (1, 2' -xf ky) (2, 1' — f y 
ynfc'y^:/) (3, 4 tvVv^ v<l/9 Z?=z—/U) (3' , 4' 

- i?* "f-tV*/? xi^s* ^3L=^;V) Ks (1. 2' 
-y^l/>0 (2, 1' -^^-l/^) (3, 4 - if* ^JV^S? n^>-^ 5? 

(3' , 4' -Vtf-JV*/? u^ls 9 = 

(1, 2' -^^W) (2, 1' -Yy^nt°!)ry) (3, 
4 -*?}*f-fl,*y# (3' , 4' U^is 

$*j^^;v) ^^^^nn\ (i, 2' -^y^n^yfy) 

(2, 1 * — >f y^ci b°y (3, 4 — ^-As 9 s9 

/V) (3' , 4' -^^f/wy^n^y^^^) ^/Vn^^A-y^n 

y k> (i, 2' -i^^f^yuy) (2, i' -^wuvy) 

( 3 -y ^VV- 5 -x^-/^ o^V^ i^jc^ /V) (3' -y^/V-5' 

— z5l^jV\s$ u^<^^ /V) ^3r.^i?^o!lF, (1, 2' — 
^^^/l^i/yw^) (2, 1* -^y^/W^U l^y) (3-y?VV-5- 
^f/Vis? v<l/9 *?x.=^;V) (3' -p*7V^-5' - = ^/V V * n ^ 

^^zc^/v) k (i, 2' -^w; 

(2, 1' V^) ( 3 -y ^vl'- 5 — f y^n n 

(3' -^^^-5' — f y^o tT/UV^ n^y^^x 

=a0 v^/u^^^Av?^ n y h\ (i, 2' -^wywy) (2, 

x » -^f/Vv/jjuy) ( 3 — * fA* — 5 -n — -fif-As^f n^lsf 

(3' - n-^TVl-^ 

n - t^Av?^ n y h\ (1, 2' -S^tS^IJ UV) (2, 1' 
f/Ui/ij ( 3 — y ^/V— 5 — y ^—jVis? n-^l/ — (3' 
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h\ (i. 2' -^wy^) (2, i' — fy/nt°yfy) ( 

3 _^ 5 -xf/l/'y^ n^O'* i?^ — AO (3' - 

a^/Vv^ d'^* ^a^^^^oUK, (1, 2' - 5? 

^/uvyvi') (2, i' -^y/Dt'yrv) (3-^^/v-5-i 

_y D fc°/W>^ *J>3L=.;V) (3' - i -^n 

i/jjuy) (2, 1* -^y/Pfyry) 

/WiX^ n-<V* ^ = (3' -n-^W^P^ 
^znn/VO ^3 = |)A^p!JK, (1, 2' -^f/^y 
(2, 1' — -f y ^ n t" y tV) ( 3 — * J-As— 5 -7x^ /PiX^ 

(3' -7x^v/^n^^^^/V) ^/V 

zz^$J»*??vV b\ (1, 2' -^W^V) (2, l'-zn^ 

( 3 - ^ f^- 5 - xf ^i/^ P^y^ ^i^/V) (3' 
_ 5 ' -if/wv/^p^y^^xx;!/) ^/i/asjrA^B!) F, (1, 

2 ' -^wyuy) (2, i' -xfyy) (3-^^-5- i 

u^-yfi&^^M ^x^^pPK, (l, 2' -v^^A- 
■yywy) (2, l'-zn^W) ( 3 - * ^/V- 5 - n - Z? ^JV*/? n 
✓O-^S^^/U) (3' -n-^f/^ p^>^s^c=. 

,v) i?,v*~v*.i??K.v h\ (l, 2' ->yyw!)yy) (2, 1 

» —^c^i/^) ( 3 — } ^/V— 5 — ^a^—lV*/? P^y^ *?3t=i/U) (3 

y h\ (1, 2' -s^^wyi^) (2, 1' -p^w) (3-^ 

5 v>^-,V) (3' -^^/V 

i/^ n^Vv^m^yV) i?;V3^>>A^py K, (1, 2' -S^^A-^ 
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Ul/y) (2, 1' -tT-V^) (3-^^/V-5- i tVV-iX^a 
"<l/#i?^=z. ;v) (3' -i-^nlf;Wi/^n^y^^x 
= y/Va-J'A^^a!) Kn (1, 2' (2, 
x > _^^^^) ( 3 ^/i— 5 - n --7*5->\>*s? xx^S? *?x.=./V) 

^n])K> (1, 2' -^WJIH') (2, 1' -^V^) ( 
3 _^ 5 -7 zc~;V*/? w<^#i?^z=-A') (3' -^^A--5' 

-7i^V^ n^^i^r^v) ^n^^A^^aDF, (1, 2' 
-zn^w) (2, I' -yf (3-^f/V-5-i-^olf;Vv' 
^a^^^^^^/W) (3' - i -Zfn \?;V*s? w<l/# 

v?3i^/i.) ^/va^^^nUK, (1, 2' VV) (2, 1' 

-4 yzfv t° U ( 3 7- A*— 5 - i — "fxi y?)V*s# c^v^ i/^. 

-/V) (3' —^^/^-s' — i — ^ci fcVWV^ n^X* ^ai^/l^) ^/k 
n^^Av?^ny K, (1, 2' -^fVy) (2, 1' ( 

3 - ^ f^- 5 - i - ^n t>^^ D^y>f (3' 

5' - i —zfu \?jv*y? n^V^ ^oi^/V) ^/V3^^^^n!) ( 

1, 2' -y^v^) (2, 1* — fy/nt'Dfy) (3-^/V-5 

— i — -fxi a^i/^ *J^^/V) (3' — ^^VU— 5* - i 

fcK, (B) (B-l) ^iLttt, -LIB (A) J&#tf> 
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\,^-fti(Di><DX-i>®im-e% jR5fc (in), (iv) 

( (I^-R 10 ] k+ ) . ( CZ) -) b • • • (HI) 

( CL 2 ] k+ ) . ( CZ] ") b • • • (iv) 

(fit, L 2 teM 2 , R X1 R 12 M 3 , R 13 3 CX«R 14 M 3 T*fc^>o ) 
C (III), (iv) 5£*, LMi/K^i^ CZ] -it, $?miL^T~*i/ 
CZ 1 ] "XT* CZ 2 ] ^ w-T? CZ 1 ] -tt«Sfc©ga s 5c3RK:*££-b;fc:T 
IP*,, CM^G 2 • • • G £ ] - C:t', M l f±««#*»5 
~ 1 sJJStcS*, 0*L<(iJl«#*^l 3-1 5^7n*%^-r 0 G X ~G 

f tt^en^ttTK*^, ^o^^?-- ^*ti-2ow7Wi, ^ 

it6~2 0©7U-/VS, Ri»6~2 0©7II-/l't*S/S, ^PUffc 
7-40 <DT/V*c/VT V -/H, ^Hffc7 ~4 0 <DT V — ;VT JV* 

mmwti~2 ow^n^yi^bjcii, &s*«:i~2 o©7^t* 

fl^^P'f KS> 2-20 ©^f o I^^t^ft** 

^£r^-f-o G 1 — G f <£> 5 *> 2 o£J._h# s 3il£r7P£$o Lt^t^i^o ftt C 
(^.^iM^gfli) +l] ©lilr^to ) . Cz 2 ] -tt, g£fi?lll 
(pKa) 36S- 1 OW^^^TS' KiliXli^ 

6 ~ 2 0 CD T L> — 7/V^7 1) -/HXtt7 y -^7^^/^S^^ 

^e?rcn/v36 % «r yf^SXIi7/vtv=;H, R 13 te^i»i~2 

a^ett-****-*-. ktt Cl x -r 10 ] , Cl 2 ] cD^^-^«-ei~3 
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<£>S^, a I* Hs*_h<Z>«E8c. b = (kXa) T*fc5. M 2 {*, 

1-3, 11-13, 1 7j|l7C*«r*tft>©-e*>«J, M 3 te, JSIS1#£S& 

7 — 1 2^7C^^^-To ] 

i?^f;l/7^y, i?if;l/7?y, N -^f^7^!) ^ -^ai—A'T^ 
N, N-^^f/^7^!Jy. hP^f/^75^, hyxf/V7$y, 
]} -n-Zf^/UT ^f;Vv?7x=/V7^, t°D^^ p 

=;l,*^7^yW^7>fy| ; Xb^t Knft7x^»ft^ 

R 1 3 (DM:faffl t LTfi, :7^xwt^, P - b^H> p-^h^v^ 

l£fc, M 2 (Oft#fli: L-Tte, Li, N a , K, A g , C u, Br, I, 
I 3 ^^i(f§ri^-ef, M^Aft^i: Utft, Mn, Fe, Co, 
Ni, Zn^^#{f^dfc^-e^6 0 

£7-c, CZ 1 ) 1P*>, [IV^G^ 2 • ♦ • G f ] ^fc^T, M 1 ©!: 
MJittttB, A 1 , Si, P, As, Sb^ &*t< fiB&tf A 1 
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n-y^g^ ^fy/f^S, n-t^f/vSs n-i^^E 7 
p - h 'J /H^ ^y^;H, 4-t-^7i=/H, 3, 5 

^xnJK^F^^^TkmS^ b"Cp -y/v*v? 3, 5- 

^7;vtn7x^i/I, ^y^ypD7x^S> 3, 4, 5 — b!)7;i/ 
tP7i^l, ^V?7/Vtn7i^ 3, 5 - ( h "7^^- 

] -(DMcfcWt VXte, h V Z7/U^-a * # ^^/V^^mT=-^^ (CF 3 
S0 3 ) -\ tf* }) ysujrv * <? jt^A>7~*l<', bf 

* (MJ7/VtP>^^^^=^) tf* (h!^ 7/V 

*u * ? ^^/vit^^) t % v\ mm.m^kr^^ (cio 4 ) -.by 

7/WtnS®!7 = t^ (CF 3 C0 2 ) ~ N A^f7;VtPTmy7 = 

^-^ (sbF 6 ) ~> y/vjru^tvfcz/mT—Jr^ (fso 3 ) ~> ^ n o 
^/V*yt7^ty (CISOg) */v*>^T 5 

-7yft7yf- ; ey (FS0 3 /SbF 5 ) " x ^/Utf-n * T~ 3" 
^/5-75/<bfiti:^ (FSO s /AsF 5 ) M)7/^P^y^V* 
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y|k/5_ 7j/ft7 y^y (CF 3 S0 3 /SbF 5 ) m*mfZ>^.t 

Stt^-T^ jr^ik-km, (B-l) j&^bl^^JMW^-C 

A, T h 7 7 x ^;HStT h 7 ^f-^T = 7 f b77x = /HS 

(by-n-y^/v) T^~!7A, fb77i-;H^^^ 

^/vr^^^'7^> fh7 7x=;H®?M)7x-/v (^AO TV*r~ 
«7A % x b 7^^=/HBB^ b V * ^T=- y xb7:7^^/HM 

•? ^-/vmm*^^ (2-^7 / t°y^7^) x tv*?** i^?? 

^/l^Cy^-/!') b y ^rc^/VT^^^^^. Tf7^f^ (^^* 

lSff7-n-7'f;V7y ; t = ^s xb^^* ( 
^y^y;vy!rny^=-;v) MWiT b ^rc^/vr ^-e^ V A> rh7^r^ ( 
-<y^7^n7x^) fli^^/V (HJ-n-Zf^) 

7b7^7 (^y^7;^n7i^/v) ismhy^ 7 ^-^ ^ 
T>-^— I7A, 7f7^^ (^y^7;WtP7i = /H $3^7* ^/VT 
-y-i7A % ^b^^^ (^^fi "7 ^^/v) li'7^f;V7=P 

^<7A, 7^^^ (^y^7;vtn7x^v) if hy^ W^D^ 
7j, x r]s7^7 v^^«7^ s 
xb^^^ (^y^7/vtP7x=;v) if/<y^k o y T h 
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) % Th7^^ (^y^7;^n7x^) mm^^^'i" (2-VT/t° 
y^^t7A) „ rb?^^ (^>7;vtP7x=^) M^k^^-^ (4- 
*/7; tr y A) N r b7^^ ^9 7 a WSSt V V 

7x^/W*X*^'>A > 7^7=** Ctf* (3, 5-^hP7/V^P^f 
/V) 7x = /H Ii^^W=!J=7A, 7h77x=/Ht7xPt 
-7 A, Tl7 7i=/HII> 7 s - h?7 ~~^mm h V 7- As* 7^77 

x^;Hl7 F7 7x^/i/#;V7>f !) yvy^fy, rh^^T. 
;Vto7x=^) «7x n-fe^!7A % ff7^ 7 a 

(1, 1* -^^WxPt=7A) % fb^^r^ 

7^tP7x=/W flllfeffi^ 7h7^^ {^<i/?-7/vJru-7 =c~/V) mm 
^ y f /I/, 7 1-7^7 Hy^7/^P7i^) $B^y^!7i^ -^h^ 

Mj7/v^-nftif , h y 7/wto ^ ^ y^/v^y^H^^i^s - 

^(73 (B-l) J&#T?£>5, & (A) ^(DS^^M-fk^^^^^U-C 
— jb\ (B- 2) J&#<DT^=- 7 ^r^r^h U"C«, — itSxt (V) 
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T^^ttS^^T/^^ S*Ws RXf-ffitX. (VI) 



(5£f % R 15 S.t^wfiHulB-^ (V) lz.$3tfZ>h(D t m i:t'fc5o ) 
«tC7KSraSAni-5*fex <a>£mtft*fc^# 3 ****** 

(A) M^^"^ (B) M^^^^^fflfJ^^, (B) M^^t-C 
(B-l) ^#j£fflV^c|§^te, ^^Jt-e$f^ b< « 1 0 : 1~1 : 




R 



• ■ • (VI) 
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100, iDj?$U<tt2 : 1-1 : 1 0©jfiH^l< x _hfE«5ffi£ 

^ fc> (b-2) ^«bSrfflv>7h»-g»»!:i4, *r/\sikX*m * b < «: 1 : 1 
~ 1 : 1000000, J;^ftL<«l : 1 0-1 : 10000 <£>f&ffl 

ttlttjftd- (B) ttttt (B-l) , (B-2) Sr#3ftXttr* 

_b|B (A) f&ftRV (B) fife^^^T (C) ^iUtf»7;W^!? 

MK&fa & ^ V N ^ r. t & 6 o 

— ( C ) /£#<7>^T^~*^te^3£ U-Ctt, — «ffc(VII) 

R 16 V A 1 J 3-v * ' * ( VII > 

-e^ $ tt s fl^lfc # ffl v * h ft £ o 
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) (B) CO jfc#«rJS^TMMS««r*Tfc5 

<5 o 

fiiiiifi, (a) j&$h-> 0»Jx.tf, (b) f&ft&tei&is&zzbizx 

£7t, JE^ (A) fifc^t (B-2) J&^^ife^S^^'K ± 

£fc, ffii^»> 1^-20^-2 0 0^ &S:L<te-10 o C 
~150t, iD»tL<^ 0°C~8 o'C-efcSo 

HfriB (A) (c) m^^^(^^ffl#J^«> -e;\>>ikXft-£V 

< & 1 : 1~1 : 10000, £ 9 £f £ L < 1 : 5~1 : 2000, 35 
3c Klil : 10 ftV> LI : 1 0 0 0 (DfSH^M* LV^„ 
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mmmtytotefc t l-o*. n^wmtt. sio 2 , ai 2 o 3 , M g o, 

Zr0 2 , Ti0 2 , Fe 2 0 3> B 2 0 3 , CaO, ZnO, BaO, Th 

z.tib<D*p-vte, m^. Si0 2 , A 1 2 0 3 ^U\ 

_hfB£Jl*tf>&#£ It, MgCl 2> Mg (OC 2 H 5 ) 2 ^<7)-^ 
y = 2tfc5. 

^^{C*5V^-CfflV^btbSm#:^ LTte, MgCl 2 , MgCl (O C 
2 H 5 ) , Mg (OC 8 H 8 ) 2 *^#»*U\ 

1 — ' 3 0 0 £i m s Klil0~2 0 0/im, «£ <9 0* U < ft 2 0 ~ 1 

0 0 fj. m~C&> <5 0 
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m^c^J;b^ffi5««> 0 0 Om 2 /g. £f * U < 5 0 

- 5 0 0 m 2 / g „ JW?L^teii3tO . 1 ~ 5 c m 3 / g , U < 0 . 

3 ~ 3 cm 3 / / gt?$?^ 0 

y.^r^^/V- yf-^xr^f, f6 0t, 13 0 (1 9 8 3f) 

jgtes ±n&#&mmwtfcto&fc'vibz>&&te&* so~i oo 

^S.t/ (B) 0*b<f* (A) fthjK^^-K 

t5 (b) mmj£ft<nm&&nift£&z><n&M&^o 

ttfiflefc, (A) f&ftRTf (B) J&#tf>'>ft< £ — ^^fe^^-tirS^ 
S-Mov^Tf*. 4$m{&IP££*Lfcv>as, 09*.tf, CD (A) ^Xt5 (B) j& 

j^tixii^ n ^ytt^-f i^^^a tfct, ^F^tt^^t? (a 

) J&#&^ (B) J&ft<D'J>td;< t i>— Jt^tS^, ©fetet (A) 
l&frRXf/JLn (B) jfc#fc#*T/i'$-*^b^*Xtt'^^^*- 

© (A) f&ftXte (B) 
&£lt1t&. (B) (A) ^ii^tS^ © (A) 

(B) © (A) J&ftk (B) 

<5 o 
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#»9Jfc::j8Vvrtt, (A) , (B) , (C) «rttttd««KKi. # 

JMfctttetiN JSIftSfcj&s 1— 1000kHz ©jfiWSU & * U< t* 1 0 — 

500kHz bti&o 

^BJ^^Tte, (A) J&fr&tf (B) J&ft<D'J>ft < k 

(a) (b) fct>-#fcfc**JEfc#* 

iciOIIB (C) ^©tiT;u^-)^ft^^0i, 

\s-7 4 V£3?J£~2 0 k g/cm 2 iDit, - 2 0-2 0 0ttl^~ 2 

^Wtefc^Ttt, (B-l) jfc^fcfifrfc^tt/fltH'S'W:* S*ifct?# 
^b<ttl : 5-1 : 10000s U<iil : 10-1 : 500 

it5o*sa*u<, (b-2) ^fc&frfcott^w-^ttN msjt-e^ 

£ b< 1 : 0. 5- 1 : 1000, «fc 9»*U< ttl : 1-1 : 5 0 kir 

(b) &&k vxr.msx±&mi&^xm^z>M&te, & (b) 

(A) i4^l:ftf(:i:0«fflil^tt> **J*"e, »*U<«1 : 5 
-1 : 10000, «t »5 0*U<«1 : 10-1 : 500 tfS^gt 
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(b) j&ft c (B-i) mftju-t (b-2) tmvfk(Di$imm&, 

2 0 0 n m, L<|tl0~150/im, L<te20~100 

/zm-C?fe«9. If 2 0~1 0 0 0mVg, ^^b<«5 0 

~ 5 0 OmVgt&So 

05^U0g, #^0. 1 ~ 2 g tfcS: i: bv^ Q 

S^#i<:oV^Tte, l^i&tfiIf-10 0~2 5 0'C, $f^U<fi 
-5 0~2 0 0°C > «t 0 0* b< teO~l 3 Otffc^o 

(*r/Wfc) *s»*U< 0 8 , m^i 0 0-1 0 5 ^*5ii: 
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OMPa (G) , W$L<(ifff~10MPa (G)t?feSo 

m&mm%m^z>W!&, <<isw s ^-vv^ 

/vs/^o^^-iJ-^ojjBatS:^**, ^iM",. ^zff*. 

ttftt#4»lltLttt, lii3te^tt^^» T4~*--7 P-125, 
|=j T ^^_-/ p-iOOs PUT^-:/ P-9 0, 

T1115, t^^7^^^S ^TnyKlOO, 
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1 0 0 „ ^ » W;* (Hercules) ®l Regalre 
z 1 0 7 8f 4^lf5-t^T?#5. 

T^fc°^^*x/Hgx WB&S&x-xT/i'm* 

<5 o 

8 (^v< • -fc^v'-^T 1 W * ^ 'Xfl'X (M) ) > Sands tabP— 

epq (f^K (isi) ) , m<vv >%kmk®5±M, 2, 

jU— 4 — ^ f/V7i/-/K n — ^"^ ^-^i^/U— 3 — (3' , 5' — i? — 

bht (fc&tt^ (54) ) , -i^HS y^ioio ' ^v^/V 

ir^ -^^^X UK) ) * <> — /U»lfcflSB&Jh5W, ^7 7P^" 

3j 3 ' -f^^nft^-b, ^V^^U^i; (3 

(«) ) , hws/^dltp i^mmm (*) ) T^^^L 

(B*i*l!B ($4) ) 4g(D^:^£^teKJt#M&#!l^-e£5o 
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9 9 11% t ^m^EH^-m^ 8o~i a#%^ h & & 0 

Jit 7 5-5 fe*%^ ft &o 

XKiEF* b< fit. ^cSC^p t°i/^m^#3 0-8 5M%i:*fe*tt# 

-%-#J§B 7 0 — 15 Jt*% 

^Iljiff U< tt, SkfC^n tVy^l^3 5 -7 5ll%il!ittt# 

-5-ffim6 5 — 2 5ll%^f>45. 

9 9li%tlfe!iftt^W8 0~lfi*%, Jtt^^S^l^CTfflV^n 
$#«3^B£|J£ £^^^^5 ^—^J^T i^7-f^^> Kb. ¥4A 

(!) : 

(i, z'-^wu^) (2, i'-^wpw/) 

i/ a vy^)St (1, 2'-^W!)^) (2, l'-v^^/i^ 
yi/y) -tf* (>fyfy) <DV f- V J*m.<D 3 . 0g (6. 97^^ 
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;v) ?:fh7t FP7yy (THF) 5 OmLfc*#U-7 8tlC^L 
fCo 3 „ic7^H,ij^f;V^7y2. lmL ( 1 4. 2 5 V £r*$o 

^) (2, l'-^WJ^V) -t?* (3-bMf^!'^7 t 
/W isfl") £ 3 . 0 4 g (5. 88; V «r#fc (HX* 8 4 %) „ 

^^Tl-*3^-C^^ ui/?M\z.±.m-?&hti1t (1, 2'- 
i?^f;^>!Juy) (2, l'-^/W^V) - t^ 
f/V^D/V^Wyfy) 3. 04 g (5. 8 8^y*r/v-) ^-f/v 

5 0 m L IrA^fco 

-7 8t^JPln-BuLi^t>ii (1. 5 
/10 £7. 6mL (11. 7 5 1)^/1') i?atl2ffi$#l 

^g£3r®*b, »bn/t@i$?r^= 3 ri^^4 0 mLt'i5fe#t§ ^ £ 9 
!)f^Mx-7/vWHT3. 06 g (5. 07$K;H £r# 

(Ifc*S 7 3 %) o 

X H — NMR (9 0MHz, THF — d 8 ) K <fc S B\fe<Dlfe%:fe, 
: 8 0. 04 (s, 18 H, by ^^^i^V ^) , 0. 4 8 ( s , 1 2H, 
f-A^^V , 1.10 (t, 6H, T^/V) , 2.5 9 (s, 4H, 

^^^y) ,3.38 (q, 4H, T^l^) , 6.2-7.7 (m, 8H, A 
r -H) t?feofc 0 

- 7 8°C^^4PL-, w r^^-fe- 7 8 £ C^^*Pb7JiEg^bv : ^= 1 -'?^ 1 • 
2g (5. l^y^/^) (OYjV^-y (2 0mL) ii?Sf& bfc„ 
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n □ ^ y ± 9 SiiibtS w 1 1 J; ?i , (1, 2 

' -^f/v^y i^y) (2, i'-^wduv) -t-^ o-hy 

( 1 . 3 3 5: V ^-/V) Sr#fe (IR* 2 6 %) „ 

'H-NMR (90MHz, CDC1 3 ) «t Safl^W3fe*tt. 
: 5 0. 0 ( s , 1 8 H, h y ^ y /V) , 1. 0 2 , 1.12 ( s , 

12H, v^^/l^y 1^) , 2. 5 1 (dd, 4H, t^Uls) , 7. 
1-7. 6 (m, 8H, Ar-H) -C&ofc„ 

(2) -?n fU^tDm-n- : 

IS (1) •CW»lUfc»^ll^*»#:0 (1, 2'-^WPV 

^) (2, l'-^w^y) -tr* (3- h y ^^>!);v^f 

Hkfc, 7km&0. 0 3M P alAU ift#L& a* 8 0°CKg-M 

b % ^JE-eO. 8MPa^T*7nk>y^^lriAlfc 0 
• + , JEE*^— JfeHiJfc* £ 5 |c HUES in* 9 t>y^5:« 

i-s r. <b tc «t y :7°a tf 1 5 0 0 g 2r#fc 0 

ftlaiMl© (2) t°l/ v^fi^(c*5V^-C, ^ ^/WT — y = !7 h 
^^r* -7^^yv) /Kl/— h 1 0 ^ n^E-/KZ)f^;b <0 fc, 

^f/VT^^fytMAO, 7/l//<v-;Wif)(D h;Vxy^7!j- (2 
^yV/L) <Z> 2 . 5mL£r££/BU 6 Ot, 1^1:6 0^ 
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fcU 7K*^0. 0 3MP a(Djl7]t^5i 9fc«AUcWl^Jl 
!)7°nt>yi 2 0 0 g <M#fc 0 

mmm3 : 

^3t$I 1 tf> (2) tfl/i/tDfi-^Hc&V^T, 2kSt*3rO. 0 5MPa 

jKifi-W 2 tr i^og/^teSsv^-Cx ^K^*^rO. 6 MP a £ Lfcgi.:^ 
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mmmi 


SUit #12 






@RS^^Ctj] dL/g 


0. 43 


1.9 


0. 39 


0. 17 




42 


46 


45 


44 


^3t#A:£^ 
2. iff A/1. 3# A 


0/0 


0/0 


0/0 


0/0 


rrrr/ (1-mmmm) ^/l^ 


0. 04 


0. 04 


0. 04 


0. 04 


(Mw/Mn) 


2. 2 


2. 1 


2. 0 


2. 0 


rmrm#^ 


3. 0 


2. 9 


3. 0 


3. 0 


mmrr/ (mr) 2 


1. 2 


1. 3 


1. 2 


1. 3 


(AH) j/t/v 


n . d . 


n. d. 


n . d . 


n . d . 


^ttl^#(W25) Wt% 


92 


90 


93 


94 



n. d. : fBffl»J&JixftV\, 



:/n tf 5 . 0 gRtf h V ? n n-<^i£ >- 3 0 OmLSr&A 

L , 1 2 o °c -e 1 R#Hfll£# L fco 

^rV) ^^-v-^— 3 (B^ttlBttS -^^y2 5Bj ) 0. 01 g 
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&\zmx~2r v V tt^t, ^.(D^u t° u^m&M&fc<D 5 0 0 g & % 

5 b j ) o. i g ts?fit*j;<i#t, -*4#ttia (m^mmm^mm, 

7^7^f^V2D2 5Wi) ^fflV^T, 1 8 0°C-e3£*kU 

y :t° a tr v Y £#fc 0 

2 tC&l^T, W 5giU ^drv^ 2 5 B £ 

o. 2 g te:«u ^v-vsr 5 g m^tc&.mt.mm^vx , ^y^nt 0 

$gat$i2 Tr^Tc^n t°lx^^^^-^#:2 k g 0tK^ W 0 g , 

Ma, a' fcf* ( t - ^f ;W-?-t^i/) - ^ y7°n tV^Vf V (B 
^^^lli^ — ^/VPJ ) 8 g©^^yKil:2 0mmOZWffli 
(JfC^Mfi^ftk 7t^7^1^^V2D2 5Wl) £fllV\ 

2 3 o°c-c*£i6miKu mmvd&mfro 

mMM5 : 

a, a' If* ( t -T/^/W*— ^-drv^) ^y^P^^^V ( 0 * 

• : e<D^^:^ii2^^^-ro 
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2 

2 -CWfetufc^n tfwy^il^ 150g*l?y h/M*#* 
t — As 1.88mK W . Oglr^Dtfco 

tb^^J 2 : 

3 -C^bti/fc^c 3 i^3^Hfc£:4fe/fl It, fating tlf&tik 
jj/Vtf~/\s (1600~1 900cm -1 ) O^HX* £ ^T^^^ttoi*^ 
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I R&0£*« : 0 *^3te«E*^tt« FT/IR- 5 3 0 0 

fMffites J IS K6 7 6 8|cit$tbt^5 r^^^^y 9-74*' 

^^J^$nfc*7^^^^^^^®K^^7^^Acofetb?ft^ b Ufco 
«#tt«*ffFtifftt. «<fii^*^$«^^m (JIS K6 8 5 4) K 

CLOfi^ffciMI 25mm, 1^150 mm, J? $ 0 . 5 mm^llir 
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5 MP a <Dj£t)X*3ftffl]£m\^fro 



© 








o 


^tS<7) 8 0 %^_L^£H&fi 


lie J; 9iiJP 




A 


: jg#ffi<£> 8 0 o/o^m^tt^^ 






X 
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